Serum samples from three dairy farms classified as high (1, 78.6%), medium (2, 40.0%) and low (3, 1.6%) prevalence for bovine herpesvirus type 1 (BoHV-1) from São Paulo State, were collected to analyze the prevalence to the bovine respiratory syncytial virus (BRSV) by virus neutralization test. The BRSV observed prevalences for farms 1, 2, and 3 were 45.61%, 84.42%, and 54.09%, respectively. Farm 2 showed higher prevalence to BRSV (P < 0.0001) than farms 1 and 3, which were equivalent (P = 0.2291). Two risk factors, herd size and milder climate conditions, were associated to BRSV. The prevalence of BRSV in farm 1 was statistically lower than BoHV-1 prevalence (P < 0.0001). On the other side, farms 2 and 3 have prevalences of BRSV higher than of BoHV-1 (P < 0.0001 in both comparisons). We may conclude, at least for the studied farms, that BRSV and BoHV-1 did not interact and the differences observed between BRSV and BoHV-1 prevalences into each herd did not have epidemiological importance. de virusneutralização. As prevalências de BRSV observadas nas fazendas 1, 2 e 3 foram 45,61%, 84,42% e 54,09%, respectivamente. A fazenda 2 apresentou maior prevalência de BRSV (P < 0,0001) do que fazendas 1 e 3, que foram equivalentes (P = 0,2291). Dois fatores de risco, tamanho do rebanho e condições climáticas, foram associados ao BRSV. A prevalência de BRSV na fazenda 1 foi estatisticamente inferior à prevalência de BoHV-1 (P <0 ,0001). Por outro lado, as fazendas 2 e 3 possuíram prevalências de BRSV superiores às de BoHV-1 (P < 0,0001 em ambas as comparações). Podemos concluir, pelo menos para as fazendas estudadas, que o BRSV e BoHV-1 não interagiram, e que as diferenças observadas entre as prevalências de BRSV e BoHV-1 em cada rebanho não tiveram importância epidemiológica. Palavras-chave: Vírus respiratório sincicial bovino, herpesvirus bovino tipo 1, prevalência, teste de virusneutralização, Brasil
Introduction
The bovine respiratory syncytial virus (BRSV), member of the Paramyxoviridae family, genus Pneumovirus (MURPHY et al., 1995) , is one of the most important causes of lower respiratory tract infections in calves (LARSEN, 2000) . This virus, along with other viruses such as bovine herpesvirus type-1 (BoHV-1), bovine parainfluenza type 3 (PI-3), bovine viral diarrhea virus (BVDV), bovine adenovirus serotype 1 (BAV-1), and serotype 3 (BAV-3), bacteria as Mannheimia haemolytica, Pasteurella multocida, Haemophilus somnus, and Mycoplasma spp constitute the bovine respiratory complex (DURHAM et al., 1991) .
Due to the intensive livestock, this virus has become a problem in several countries. According to Hoerlein (1973) , factors as stress, management, and environmental conditions are related to the bovine respiratory complex. Since the BRSV discovery in Switzerland by Paccaud and Jacquier (1970) , it has been described worldwide (BAKER; AMES, 1993) usually concomitantly to other viruses (DURHAM; HASSARD, 1990; OBANDO et al., 1999; FULTON et al., 2000; SOLÍS-CALDERÓN et al., 2007; YESILBAG; GÜNGÖR, 2008) .
In Brazil, BRSV was first diagnosed in calves from Rio Grande do Sul State by Gonçalves et al. (1993) and since then have been sparsely reported (CAMPALANS; ARNS, 1997; PEIXOTO et al., 2000; ALMEIDA et al., 2006) .
In contrast, the epidemiology of the BoHV-1, a virus frequently related to respiratory and reproductive diseases which leads to important economic losses BABIUK, 1991; HAGE; SCHUKKEN; BARKEMA, 1996) , is well known in Brazil. This pathogen has been diagnosed in different Brazilian regions, with prevalence rates ranging from 18% to 90% (LOVATO et al., 1995; RICHTZENHAIN et al., 1999; OKUDA et al., 2006) .
Due to the lack of data on the prevalence of BRSV in Southeastern Brazil and on its relationship with other viruses such as BoHV-1, this study aims to determine the prevalence of this virus in three dairy farms in São Paulo State with different prevalence for the BoHV-1 and its association with this virus.
Materials and Methods

Study Area
This study was performed on three dairy farms from the municipalities of Viradouro (1), Altinópolis (2) and Jaboticabal (3), with herds of 140, 380 and 80 animals, respectively, all situated in São Paulo State, Southeastern Brazil. In a previous virus neutralization test epidemiological study (MOREIRA, 2004) , prevalences of BoHV-1 in these farms were classified as high (farm 1, 78.6%), medium (farm 2, 40.0%) and low (farm 3, 1.6%), after Del Fava (2002). Farms 1 and 3 have similar elevation and climatic conditions above sea level (500m., Aw Köppen climate classification), while farm 2 is located at 900 m. above sea level, with Cwa Köppen classification (CEPAGRI, 2009) . Vaccination protocols for bovine respiratory complex diseases were not employed in these farms.
Sample determination
Samples size was determined after Astudillo (1979) , with estimated BRSV prevalence of 80%, following data of Arns (1996) . Therefore, the calculated representative samples for farms 1, 2, and 3 were 57, 77, and 44 animals. Sera from adult animals were collected, identified and stored at -20°C until testing.
Virus neutralization test
Serum samples were thawed, inactivated in water bath at 56°C for 30 minutes, and diluted in duplicates from 1:2 to 1:1024 in 96-well microplates, with 50µL of 200 TCID 50 BRSV suspended in Eagle's minimum essential medium (DIFCO E-MEM®). The viral strain was previously titled after Reed and Muench (1938) . Following incubation at 37 o C in 5% CO 2 atmosphere for 1 h, 50µL of a suspension of Madin & Darbin bovine kidney (MDBK) cells in E-MEM and 10% bovine fetal serum solution were added to the wells, and the plates were re-incubated in similar conditions for 96 h. Each test included a back titration and cell culture control. Samples were positive when cytopathic effect was inhibited at 1:2 dilution and the further dilutions will be considered for future studies. Analytical procedures followed São Paulo Biological Institute recommendations.
Statistical analysis
Fischer's exact test was employed to compare the BRSV seroprevalences of the three farms. The same statistical procedure was used to compare the BRSV and BoHV-1 prevalences in each farm. Statistical analyses were performed by GraphPad® Prism v. 5.0 software. P was set in 0.05.
Results and Discussion
The observed BRSV prevalences for farms 1, 2, and 3 were 45.61%, 84.42%, and 54.09%, respectively. Fischer's exact test revealed difference of the prevalence of farm 2 in comparison to farms 1 and 3 (P<0.0001 and P=0.0039), which showed equivalent prevalences (P=0.2291). The prevalence of BRSV in farm 1 was lower than BoHV-1 prevalence (P=0.0004). On the other side, farms 2 and 3 have prevalences of BRSV higher than of BoHV-1 (P<0.0001 in both comparisons).
Several studies state that BRSV have crucial role in the development of respiratory disease in cattle herds, especially in dairy farms (KIMMAN et al., 1988; LARSEN, 2000) . Seroepidemiological surveys for BRSV in different countries often reveal prevalences higher than 40% (DURHAM; HASSARD, 1990; OBANDO et al., 1999; SOLÍS-CALDERÓN et al., 2007) . In Brazil, prevalences of this viral disease ranged from 68% to 91% in herds from Rio Grande do Sul state, southern Brazil (ARNS, 1996; CAMPALANS; ARNS, 1997). In São Paulo State there are reports of BRSV occurrence both in beef and dairy cattle, with or without respiratory signs, in prevalences up to 87% (ARNS, 1996) . It is difficult to compare the prevalences obtained in this study with previous reports, as the herds are different and little is known on concomitant diseases association. However, even the lowest prevalence observed on the farms of this study was close to 50%, and so we may suggest that BRSV prevalence in Brazilian herds is often high, similar to those observed in other countries.
Despite the fact that the studied farms employed equivalent management procedures and sanitary protocols, BRSV prevalence on farm 2 was higher than in the other studied farms. If there were any interactions of BoHV-1 and BRSV, statistical differences would be expected between farms 1 and 3, as prevalences of BoHV-1 in these herds are strongly discrepant. Therefore, we could conclude that, at least in the studied farms, BRSV and BoHV-1 did not interact, and the difference observed between BRSV and BoHV-1 prevalences into each herd did not have epidemiological importance.
Regarding this data, two risk factors may be associated to BRSV: herd size and climate conditions resultant from altitude. Previous studies showed high odds of seropositivity in animals from large herds (NORSTRÖM; SKJERVE; JARP, 2000; SOLÍS-CALDERÓN et al., 2007; YESILBAG; GÜNGÖR, 2008) , as the virus is more stable in densely populated herds due to the increased contact between animals.
Outbreaks of this disease often occur as environmental temperature falls in winter (PIRIE et al., 1981; MAHIN; SHIMI, 1982) , revealing a climatic influence on BRSV epidemiology. So, as farm 2 is located in a high altitude Cwa region, the mild temperatures may favor the pathogen maintenance and transmission into the herd.
Conclusions
High prevalences of BRSV were observed in the studied farms, ranging from 45.61% to 84.42%, and were similar to data from other studies in several countries. There was no interaction between BRSV and BoHV-1, but climate conditions and herd size may be linked to BRSV epidemiology, as the farm in which this viral disease was diagnosed in higher prevalence have milder temperatures than the other farms and also the larger herd.
